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other existing radio services (e.g., point-to-point microwave) with

virtually no threat of causing or suffering harmful interference.

Specifically, integrating SOMA with PCS will:

• Significantly increase the effective channel capacity of
PCS base stations:

• Significantly increase the quality of communications
links:

• Significantly reduce the required a.ount of transmitted
power fro. both base stations and mobile units:

• Lower the ov.rall :.yst•• co.t by r.ducing the nuab.r of
base stations requir.d to h.ndl. a giv.n .yst•• load:

• Signific.ntly
archit.ctur.:

incr•••• fl.xibility in

• Signific.ntly r.duc. or coapl.t.ly .li.in.t. h.rmful
interf.r.nc. to .nd froa .xi.ting priaary ••rvic.s
r.sulting fro. co-pri••ry PeS .y.t•• operations: .nd

• Facilit.t. .xtr...ly pr.ci.. po.ition d.teraination
capabiliti•• in a PeS syst•• with no .ignificant increase
in d.ploya.nt cost.

* * * * *

SOMA t.chnolO9Y i. fully ccmpatibl. with all .n.log and

digital .ignal acdulation .ch.... propo.ed for PeS .y.t••s,

~ncluding FDNA, TaKA, .nd CDNA. Spectral .ffici.ncy .nd signal

to-noise ratio C-Sn") g.ins th.t can b. r ••lized with SOMA

t.chnolO9Y v.ry with r ••pect to the und.rlying .adulation .ch...

and the nUJlb.r of ant.nna. in .n SOMA antenna array .t a c.ll.

SDMA t.sting to d.t. indicat•• that .pectral capacity incr••••• of

a factor as high •• 10 r.lativ. to oani-dir.ctional Pel pl.tfora.

are t.chnically .nd .cono.ic.lly f.a.ibl.. Th. incr•••ed .pectr.l
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capacity and siqnal quality that SOMA provides can be traded off

in pes system desiqn for reductions in the number of base stations,

to enhance siqnal strenqth, or for increases mobile unit talk time.

A detailed technical description of individual SOMA system

components and possible SOMA PCS network confiqurations is provided

in Section 3 of Appendix A.

As discussed more tully in the following section, SCI plans

to conduct an aggre.sive program of PCS SOMA field trial. over the

next .everal month.. SCI anticipate. the initiation of full-scale

commercial production of PeS SOMA equipm.nt within two y.ars.

III. DESCRIPrION or THE SCI PeS RESEARCH AND DEVELOPMENT PROGRAM

A. G.n.ral PeS Re••arch And Dev.lopa.nt Activiti••

OWT has b••n r •••arching the vi.bility of PeS in the Unit.d

Stat•••inc. 1990. Upon grant of .n PCC .xp.ri••ntal .uthoriz.tion

in Dec.mb.r 1991, OWT proc••d.d vith it. plan. to .ngaq. in an

aggr.s.iv. prOCJr- of PeS r ••••rch, including fi.ld t ••t. .nd

d.monstration. in S.attl., Wa.hington, .nd in Lo. Ang.l•• and Long

Be.ch, C.lifornia.' OWT'••xperi..ntal plan call. for .valuating

po••ibl. d.ployaent .c.nario. for CT-2, CT-2 Plu., and CT-3 PeS

platform. operatinq in the rang. of 901-960 MHz and in the range

1800-2200 MHz fr.qu.ncy band•• OWT i. addr•••ing pivotal PeS

Fil. No. 2029-!X-PL-91: Call Sign XK2XAL.
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issues such as techniques for interservice sharing, user location

management and traffic engineering. Additionally, OWT is studying

overall PCS administration, and developing proprietary systems for

customer billing, operator and maintenance services, intersystem

administration, and system monitoring. OWT is licensed to conduct

field experiments in Seattle, Washington, and in Los Angeles and

Long Beach, California. Concurrent with the submission of the

instant Request For Pioneer's Preference, OWT is filing an

application to a••ign it. PCS experi.ental licen.e to SCI. Ti.ely

Commission approval of the a.signment application will serve the

public intere.t by precluding unnece••ary delay. in SCI's

initiation of PCS SOMA field trial. that could re.ult if SCI were

to apply at this ti.e for an entirely new experi.ental

authorization. SCI will be able to take advantage of i.portant

third party relationship., foraed by OWT to facilitate field

experi.entation in three key PCS operating environment. defined as

a re.ult of .arket re.earch perforaed by OWT (~, re.idential,

public acces., and co..ercial/bu.ine••).

B. SCI'. Plan For PCS SOMA I.ple.entation

SCI i. in the proce•• of executing a two-year plan for

commercial roll-out of PCS SOMA technology, beginning with

preliminary field te.t. to be conducted within the next few.onth.,

pursuant to Co.-i••ion approval of OWT'. application to a••ign it.

exi.ting experi..ntal licen.e to SCI. SCI'. plan cul.inate. in

7
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mass production and installation of SOMA base stations in fUll~

operational pes systems by early 1994.

Throuqh July of 1992, SCI will perform additional SOMA testinq

in a controlled RF environment (anechoic chamber), and in SCI's

robust computer simulatot. These tests are beinq conducted to

reaffirm and expand data obtained in previous analyses on the

performance envelope of the SOMA receive system and its sensitivity

to hardware imperfections under controlled conditions. During this

period, testirtq will be expaDded to include field tests of a full

duplex transmit/receive SOMA syste••

Also durinq the first four aonths, propaqation studies in the

901-960 MHz and 1850 to 1990 MHz bands will be perforaed to

ascertain relevant RF properties of the environaent. in which PCS

SOMA syste•• will be operatinq. CT-2 platforms will be deployed

at Stevedorinq Service. of Aaerica, located at Pier 18, Seattle,

Washinqton, and at the Sheraton Seattle Hotel , Tower., and

technical and .arket survey. will be undertaken.

A robu.t tull-scale prototype PeS SOMA syst.. will be

de.iqned, constructed, and tested between Auqust 1992 and April

1993. The SOMA syste. vill be inteqrated into a CT-2 Plus ba.e

station and once tested, three such base station. vill be

constructed, tested, and inteqrated into a ••all prototype PCS SOMA

network.

DeploYaent ot the CT-2 plattora. at Stevedoring Service. of

America and the Sheraton Seattle Hotel , Towers will be expanded

tro. September 199"2 to January 1993. A CT-2 plattora vill be

8



deployed at View Ridge Elementary, School (Seattle Public Schools)

and in the adjacent residential neighborhood. Also, a CT-3 (TOMA)

platform will be deployed at the Sheraton Seattle Hotel , Towers

during this period. Technical and market surveys will be conducted

for each platform.

SCI plans to b.gin CT-2 Plus platform d.ploym.nt in February

1993 at the above-.entioned Seattle sites. SCI plans to include

test and demonstration sites in Los Ang.les, Long B.ach and San

Francisco. Once again, technical and ••rket surveys will b.

conducted.

Full-scale t.sting of SCI'S PeS SOMA syst•• will b.gin in M.y

1993 with 200-us.rs on a CT-2 Plus platform. Syst•• p.rformance

will b~ an.lyzed .nd probl••s solv.d as th.y are .ncount.red.

Th.s. tests will d.t.rmin. the sy.t.m r.quir...nt. for the final

prototype design modifications prior to ma.s production .nd syste.

installation. This phase of t ••ting should b. compl.t. by

s.ptemb.r 1993.

C.sign r.l.... for production of PeS SeMA syst... is .xpect.d

by c.·cember 1993. Th. first PCS SDIIA production units are .xpect.d

to be available in the first qu.rt.r of 1994, and will be inst.lled

and brought on-lin. soon th.r••ft.r.

9
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IV. IMPLEMENTING SOMA IN THE PCS ENVIRONMENT IS TECHNICALLY AND
ECONOMICALLY FEASIBLE

A. Extensive Testing Conducted To Date Conclusively
Demonstrates The Technical Feasibility of Implementing
PCS SOMA

"

As fully demonstrated in Appendix A, and in Section III

supra., SOMA PCS technoloqy is at a level of development from which

commercial implementation in the next two years is clearly

feasible. A rigorous series of computer simUlations and actual

SOMA prototype system tests confiraing the precise accuracy and

flexible operation of SCI's SOMA technol.oqy, documented in Appendix

A hereto, conclusively demonstrate the feasibility of PeS SOMA

technoloqy. Specifically, the ability of SCI's SOMA technoloqy to

spatially demultiplex co-channel signals on a dynamic real-time

basis, and provide SNR at the output of the SOMA processor

sufficient for accurate demodulation has been .uccessfully

demonstrated. In addition, the ability ot SCI's SOMA technology

to directionally tran.mit multiple co-channel .ignal. to mUltiple

receivers in a cell .ervice area, with .utticient sn at each

receiver to perait .ucce.stul deaodulation ot the intended .ignal

is demon.1:ra1:ed in Sec1:ion 5.1 and Figure 5.4 ot Appendix A. Based

on the toregoift9, SCI submit. that it ha. demonstrated the

technical tea.ibility ot it. PeS SOMA technoloqy, a. required by

Section 1.402(a) ot the Coaai••ion's Rule••

10



B. PCS SOMA Implementation Is Economically Feasible and Will
Yi.ld Substantial Incr••••• In PCS Profitability

Implem.ntation of PCS SOMA is .conomically f.a.ible, will

yield substantial cost .avinq. in .y.t.m d.ploym.nt costs, and

incr•••• the profitability of PCS .y.t.... S.ction 6 of App.ndix

A, pr.par.d by SCI'. Chi.f Sci.nti.t and hi. .taff, provid.s

various co.t tactor. r.latinq to the impl.m.ntation of PCS SOMA.

Th. bu.in... planninq .taff of SCI h.. d.v.lop.d • propri.tary

.od.l that auqm.nt. the di.cu••ion of SOMA .conomic. in S.ction 6

of App.ndix A.

SCI'. mod.l u... the d.mogr.phic. of the c.ntr.l bu.in•••

di.trict of Lo. Anq.l•• , California PeS mark.t ("LACBO") and

quantifi•• the co.t .avinq••xpect.d from reduction. in the numb.r

of PCS ba•••tation. that will r ••ult from u•• of SOMA. SCI' •

• od.l tak.. account of the SOMA impl.m.nt.tion co.t d.ta provid.d

in Appendix A, and incorpor.t•• SCI' •••tiaat•• of PeS .ub.criber

d.n.ity and callinq p.tt.rn.. SCI u••• qrad•• of ••rvic••nd bu.y

loadinq param.t.r. typical in • wir.lin. t.l.phon••y.t... SCI' •

••l.ction of wir.lin. t.l.phon. lo.ding and ••rvic. qu.lity

charact.ri.tic. r.flect. SCI'. blli.f th.t PCS will be r.quired to

m••t wir.lin•••rvic. quality .nd c.pacity in m.ny ••rk.t ••ctor••

Th. mod.l con••rv.tiv.ly ••~.bli.h••• Gr.d. of s.rvic. of .01, and

a bU.y hour of 200 ••cond. par .ub.criber.

a••ociat.d with the mod.l-ar. a. follow.:

11
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SCI Model AI'umptions

Busy Hour S.conds Per Sublcriber: 200

•

•

•

•

•

•

•

•

•

•

Grade of Service

Population Denlity/P.opl. p.r Iq. mi.

City Size

Cov.rag. Ar.a

P.n.tration·

Amount of Spectrum

KHz p.r chann.l

No of chann.ll P.r sal.

SOMA MUltipli.r

Ant.nn.. P.r sal. St.tion

.01

13,948

484.97 sq. mi.

100'

5'
25 MHz

100 KHz

6

6

12

• co.t P.r .... Station
(CT-2 , CT-2 PlUI, 6 RF Chann.l Capability)

Non SOMA

SOMA (12 ant.nn••rr.y)

$2,500

$6,000

R.pr...nt. ov.rall aark.t pen.tration the .od.l
.ccount. for r.lativ. incr.... in penetr.tion 4ue to PeS
.ub.criber. cc.auting to urb.n c.nt.r. 4uring the
bu.in••• 4.y.

O.ing the Dov' a••uaptionl, SCI'. .odel gen.r.ted the

following total. of .erviceable .ub.criber. per PCS ba.e .tation

for SOMA-equipp.d and Non-SDMA-equippe4 PeS cell .ite••

12
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N\JmP.r of Subscrib.rs Plr Bas. Station

•

CT2/CT2 Plus Non-SOMA

CT2/CT2 Plus/SOMA

34

459

SCI's mod.l q.n.rat.d the followinq .stimat.s of total numb.r

of PCS bas. stations r.quir.d to s.rv. the LACBD.

Numb.r of .... Station. Required

•

•

CT2/CT2 Plu. Mon-SOMA

CT2/CT2 Plu./SOMA

15,402

3,850

Ba••d on SCI' •••ti.at•• of PCS ba•••tation. and a••ociated

SOMA IYlt.. COltl (a'IWlinq UI' ot an SOMA array at .ach bal•

• tation capabl. of .upportinq lix R7 chann.l.), the 75' r.duction

in the numb.r ot ba.. .tation. r.quired tran.lat'l to a COlt

.avinq. ot $15.4 .illion if SOMA i. u.ed for d.ploya.nt of PCS in

the LACBD. Th. $15.4 .illion .avinq. r.lultin9 tro. UI' of SOMA

r.pr.l.ntl a 40' reduction in ov.rall ba•• Itation hardware COltl

for the LACBO.

•

•

CT2/CT2 Plul Mon-SOMA

CT2/CT2 Plul/SOMA

$38,504,959

$23,102,981

Bal.d on the (or99oin9, SCI lubaitl that it hal concluliv.ly

d.Jlonltrated that .d.ploYJllnt of StllfA i. not only econoaically

13
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feasible, but will result in substantial cost savinqs over

conventional PCS deployment options and increase the profit

potential of PCS operations.

v. IMPLEMENTATION OF PCS WITH SOMA TECHNOLOGY WILL SERVE THE
PttBLIC INTEREST

SOMA-bas.d PCS syst.ms will r ••liz. a vari.ty of compellinq

pUblic int.r• .t obj.ctiv.s t~at have conc.rn.d the Commis.ion .inc.

r.l.a•• of the PeS NOI, and PeS policy stat.mtnt, lupra. Chi.f

amonq th.s. qoal. are: no int.rf.r.nc. or di.ruption to .xi.tinq

microwave us.r.1 acc.l.ration of PeS d.ploya.nt 1 and incr••••d PeS

functionality and f.atur. flexibility. SOMA'. ability to r.aliz.

th••• pUblic int.r.st obj.ctiv•• i. di.cu•••d b.low:

No Int.rf.r.nc. to Exi.tina U••r.-- Th. di.ruption and

in.ffici.ncy att.ndinq r.location of .xi.tinq .icrowav. lic.n••••

or r.quirinq th... u••r. to .har. a••iqn.d fr.qu.nci.. on a co

primary ba.i. with PeS ha. conc.rn.d the Co..is.ion .inc. it first

consid.r.d PeS. A••tat.d in the Pes NOX:

As public .af.ty .ntiti•• , broadca.t.r., ccmaon carri.r.,
utiliti•• , and oth.r i.port.nt .ntiti•• ar. uling [the
1850-1990 MHz, 1990-2110 MHz, and 2110-2200 MHI] band.
at pr'l.nt, v. r.cogniz. that a r.acc~ation of the
microwav. lic.n.... in th••• band. could r.quir. a
conlid.rabl. ..ount of ti.. and would lik.ly pr.clud.
the i-rl...ntation of PCN in c.rtain ar.a. for I.v.ral
y.ar••

f 5 FCC Red at 3998 (para. 21). Thi•••nti••nt va. echoed in
the PCS Policy stat•••nt:

Xmportant equip..nt, co.t .nd int.rnational
consid.rations .uqq••t that a portion of the .pectrua

14



Initiatinq PCS with SOMA will resolve these conc.rns without

detriment to incumbent licensees. As previously di.cu•••d, dynamic

real-time spatial manaqement of sp.ctrum utilization i. one of

SOMA's most comp.llinq featur.s. This, in turn, eliminates inter

s.rvice frequ.ncy int.rf.r.nce and will allow PCS and incumbent

microwav. lic.n•••• to op.rat. co-chann.l in the .am. MSA or other

q.oqraphical ar.a.

Stat.d .imply, initiatinq PeS with SOMA .liminat.. the

.p.ctrum allocation elil.mma a••ociat.el with introclucinq a n.w

p.r.onal c01lUllunication. ..rvic•• A••wainq arqu.nclo that SOMA

lack.el it. oth.r w.ll-known attribut••-- i.a..I...., .p.ctral .ffici.ncy,

s.rvic. quality anel el•• iqn fl.xibility-- it••ingular ability to

r ••olv. the .p.ctrum allocation elil._a .ati.fi.. a para.ount

public int.r••t obj.ctiv. anel .houlel .ntitl. SCI to qrant of its

Acc.l.rat.d PeS Qlplqywent-- Anoth.r peraua.iv. public

int.r••t attribute of SOMA d.riv.. fro. the on. just eliscuss.d •

. As the Commis.ion not.el, r.locating incumb.nt .icrowav. lic.n••••

"would lik.ly pr.cluel. the iapl•••ntation of PCN in c.rtain ar.a.

for s.v.ral y.ara." Th. g.ographic ar.a. wh.r. incuabent

to b. allocateet .hould COM from 1.8 to 2.2 GIl.. ••
r.cogniz. that aeriou. iaau.. ..y exi.t for i~nt.
in this band and v. int.nd to reallocate the .,.etrua
n••cl.d for PeS with .ini.up dilr»Rtion to .xiltinp
uI.r••

6 FCC Red at 6601 (para. 4) (••phasia.aelel.el).
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relocation will prove most difficult and time consuming are likely

to be dens. urban areas where PCS d.mand is anticipat.d to be most

intense. Thus, the spectrum allocation problem will d.lay PCS

availability in exactly those areas wh.re it is n.eded most.

SOMA resolves this conc.rn by allowing PCS and incumbent

microwave us.rs to co-exist in the sa•• g.oqraphic ar.a. As a

result, the d.lay factor disapp.ars a. the daunting challenge

acknowl.dg.d in the pes NOI. By acc.lerating the adv.nt of PCS,

SOMA .erv.....econd ••••ntial public int.r••t obj.ctive.

PeS Functionality and Featur. Fl.xibility-- Refl.cting it.

intrinsic t.chnoloqical attribute., SOMA will allow an increa.e in

function. and f.ature. that PCS .y.t••• can deliver to end u••r ••

By incr.a.ing channel capacity without additional (or at reduced)

cost, SOMA will encourage pes operator. to provide a aore enhanc.d

.enu ot feature. and function. to the public. In addition, the

SOMA technoloqy will allow certain advanced .ervice. (~po.ition

determination) to be provided with no .igniticant increa.e in

capital co.t.

Increa.ed Flexibility in PC' Licen.inq-- Th. .pectral

efficiencies re.ulting fro. SOMA will incr.a.. the .ftective

capacity of PCS apectrua allocation.. Th. availability of

additional apectrua r ••ourc. tor PCS will allow the Co..i ••ion to

con.id.r adoption of aor. than one PCS lic.n.ing .ch... (~, two

competitive co..on carrier operator. and oth.r private carrier

••rvice. in the .....ervice area).

16
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VI. PROPOSED PCS LICENSING STRUCTURE AND POLICIES

SCI recommends that the commission consider and adopt several

basic rules to govern PCS licensing. Such rules should promote

PCS's rapid introduction and availability, while capitalizing on

lessons learned from the Commission's extended experience in

regulating cellular co..unications. PCS's ability to deliver its

multifaceted ,potential of versatile, affordable and convenient

personal/mobile co_unications will surely depend on the underlying

requlatory structure that is iapo.ed on this exciting new .ervice.

SCI respectfully submits that any scheme of 'regulation that

promotes PCS's full potential will have the following

characteristic.:

o geoqraphic
cellular:

market structure

o eligibility restricted to promote competition
and innovation:

o licen... a••iqned on ba.i. of coaparative
hearing., at lea.t in 30 to 50 largest market.:
and

o extent of di.location to exi.ting u.er. and .pectral
effici.ncy .hould be aost siqnificant comparative
criteria.

The.e concept. are di.cus.ed in .equence below.

",rut "truesure-- Relying on the MSA/UA geoqraphic .tructure

developed for cellular c~unication. i. advi.able on .everal

grounds. Most notably, MSA and UA boundaries are already in

place, and have proven effective in defining initial .ervice areas

for cellular operator.. Neverthele.s, the.e market definition.,

17



in conjunction with Commission policy on assiqnments and transfers"

have never inhibited consolidation of cellular systems into multi

market clusters and reqional systems.

In addition to adoptinq cellular's qe09raphical framework,

the PCS requlatory framework should also utilize the two carrier

per market concept. spectrally efficient technol09ies like SOMA

will enable the Commission to license two or more PCS carriers in

a market; mor.over, a. alr.ady cliscu•••d, SOMA's substantial

sp.ctrum .nhartc•••nt will give the Co..i ••ion .ultipl. option. in

its conc.ptual approach to PeS, ~ lic.n.ing two PeS op.rators

in a mark.t a. coaaon carri.rs, ancl on. or two co-mark.t op.rator.

as private carri.rs (or vic.-v.rsa).

Promotion Af CO.p.tition and Own.r.hip Divenity-- Th.

pro.p.ct of mUltiple lic.n.... in incliviclual MSA or RIA aark.t.

impli•• that PeS will b. int.n.iv.ly competitiv.. Nasc.nt rivalry

&monq intramark.t PeS carri.rs will be r.inforcecl by the

simultan.ous availability in aany ar.as of c.llular and SMa, Which

are all g.n.rally regarclecl as clo•••ub.titut... As a r ••ult,

consum.r. .houlcl have .asy ace... to a cliv.r•• array of co.peting

••rvice., ancl their respective functions ancl featur•• , at pric••

approaching co.t. In tera. of econo.ic th.ory, this appears clo.e

to an opti..l r ••ult.

SCI advis•• that proaotion of ..terially enhanced coapatition

ancl own.rship cliv.rsity within the subj.ct aarket: .houlcl be a

principal guicling policy in the i.suanc. of PeS lican....

11



I

Comparativ. H'lrings-- The Commission r.cently indicated that

comparative hearings may be the best method of ••l.cting among

mutually exclusive applicants, even for authorizations in the

private land mobile service.~ The Commission acknowledged that

comparative hearings were "mort .xacting" than rlndom selection and

that unique chlract.ristics of 1 particular s.rvic. may make

comparativ. proc.dur.s appropriat.. Finally, the commission noted

that, notwithstanding adoption of m.asur.s sp.cifically int.nd.d

to prev.nt such a r.sult, lic.nsing of the 220-222 MHz band had

b••n p.rc.iv.d as a "tr.asur. hunt" by speCUlative applicants.

SCI submits that consid.ring th.s. factors in r.lation to PeS

militat.s in favor of comparativ. h.arings-- at l.aat in the

thirty to fifty larg.st MSAs wh.r. PCS d.aand i. anticipat.d to be

most int.ns. and, as a r.sult, wh.r. PeS lic.n••• will be most

valuabl.. Th. clos. functional conn.ction betw••n c.llular and PCS

virtually assur.s that a pes lott.ry will attract a multitude of

applicant. whos. principal int.ntion is so_thing oth.r than public

s.rvic.. Accordingly, the Co..i.sion .hould utilize co~rativ.

h.arings to award PCS authoriz.tion. in the larg••t MBAs.

comparatiy. Crit.ria-- R.fl.cting the for..o.t regulatory

obstacl. to PCS'•••tabli.ha.nt and ulti••t. d.v.lop_nt, SCI

cont.nd. that twocrit.ri. should b. di.po.itiv. in coap.ring

mutually .xclusiv. applicants. Th. fir.t crit.rion .hould be the

11 Furth.r Notic. of Propo..s Jtul...kin9 in PIt Dock.t No. '9-
552 (Us. of the 220-222 MHz land IV the Priv.t. Land MObil. Radio
S.rvic••), FCC 92-27, r.l••••d J.nuary 30, 1992.
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extent of interference or disruption to existing licensees in the

proposed fr.qu.ncy band(s) allocat.d for pes. Applicants will be

required to demonstrate quantitatively the extent to which existing

users will experi.nc. interference or other service degradation by

their propos.d systems. Applicants proposing a technology (~

SOMA) that eliminates or substantially r.duces this interference

will b. preferr.d b.cause the t.chnology will facilitate rapid

availability ~f ••rvic••

Th•••cond crit.rion will b••p.ctral .ffici.ncy. Incr.a••d

.ffici.ncy impli•• low.r capital and oper.ting co.t., ..king PeS

• more .fford.bl•••rvic. oth.r thing. b.ing .qual. At the ••••

tim., a .p.ctr.lly .ffici.nt propo••l incr••••• the c~i••ion'.

r.qulatory fl.xibility and cr.at•••p.ctrwa for additional PeS

allocation. or other needed .ervice.. Accordingly, .pectral

efficiency .hould be the .econd co.p.rative criterion.

VII. OTHER MATTERS RELATING TO SCI'S INSTANT REQUEST

A. di.cu••ed fully in this Section, SCI'. in.tant reque.t i.

in full co.pliance with all C~i••ion Rul... In fact, SCI .ubmit.

that it. for..oin9 d..on.tr.tion of qualification. far exceed. the

co_i••ion'. thre.hold showift9 require.ent for qr.nt of a Pioneer'.

Pr.f.rence. For this reason, SCI .hould be awarded PCS licensing

preferences in ••ch of· the three MBA _rket. where plans

exp.ri.ent.l tests .nd demonstrations.
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A. SCI's Request Complies With All co_ission Rules and
Policies

The content requirements for a Pioneer's Preference Request,

as set forth in Section 1.402 of the Co_ission's Rules are met or

exceeded herein. In accordance with Co_ission Rules, the instant

reque.t demonstrate. that implementing SCI's PeS SOMA technology

is technically feasibl•• !i In addition, SCI is unaware of any

conflicts wit~ existing Co..is.ion Rul.s ~at will re.ult if the

instant requ••t for a PCS Pion••r'. Pr.fer.nc. i. granted. For

th••• r.asons, SCI has m.t the Commi••ion's r.gulatory r.quir•••nts

and is qualifi.d for grant of a Pion••r'. Pr.f.r.nc••

B. No P.tition for Rul...king I. R.quired With Thi.
Pion••r'. Pr.f.r.nc. '.qu'lt

Th. int.gral r.lation.hip betw••n SCI'. PCS SOMA t.chnology

and the ••rvic. and t.chnical i ••u•• rai••d in Gen.ral Dock.t No.

90-314 n.gat.. the n.ed for SCI to acco.pany this Pioneer'.

!i ... Section 1.402(a) of the C~••ion'. Rul... ... J1IQ,
Pioneer'. Preferenc. Order, , PCC Red at 3493, para 3"
Pioneer'. Pr.f.renc. R.con.ideration Order, at para. 10-11. SCI
al.o provide. berein a detailed abowinv of the 1C0noaic
f.a.ibility and attendant co.t benefit. ~at will .ccru. fro. it.
PCS SOMA t.chnolotY. In .upport of this requ••t, SCI reMrv••
the right to .ubait, prior to r.l•••• of a Notic. of Jropoaed
Rule.aking in Gener.l Docket .0. '0-314, additional technical and
.conomic data fraa SCI'. Pel sa.a testing that ar. derived by SCI
.ub••qu.nt to the in.tant r.qu••t'. filing.
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Preference request with a petition for rulemakinq.~ In General

Docket No. 90-314, the Commission souqht proposals for selecting

PCS spectrum access technique. and appropriate technoloqy

application. to support use of these technique. by PCS systems. t

The Commission also solicited proposals on methods for mitiqatinq

the impact on existing users that .ight result from establishinq

a primary PCS allocation.' SOMA's spectral efficiency and

interservice co.patibility enhance.ents respond directly and

convincingly '"':to the.e key:: i ••ue. in General Docket 90-314.

Therefore, SCI need not file a petition for rule.aking here.

C. Area for Which Preference i. Reque.ted

Becau.e of the .heer .agnitude of the enhanc..ent. that SCI's

SOMA technoloqy will have on the i.ple.entation of PCS in the

United States, SCI .ub.it. that it .hould be awarded a preference

in the PCS licen.ing proce•• for each of the MBA'. where SCI'. SOMA

te.t. and de.on.tration. are planned • Accordingly, SCI

provisionally reque.t. that upon grant of SCI'. Pioneer's

1 ... S~lon 1 ••02(a) of the c..-i••ion'. Rule.. ... AlaR,
Pioneer'. Preference Recon.ideration Order, FCC 92-57, at 8,
para 19.

, ... ~, Notice of Inquiry in Gen Docket No. 90-31., 5 FCC
Red 3995, 3999, para 29 (1990) ("PCS NOI"). .. &1&, Policy
State.ent in Gen Docket No. 90-31., 6 FCC Red 6'01, para" (1991)
("PCS Policy Stat...nt"), at para 8 •.

r .. PCS NOI, 5 FCC Red at 3997, para 19, PeS Policy
State.ent, 6 FCC Red 6'01, at para 8.
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Preference reque.t, the Commission authorize SCI to construct any

operate PCS systems servinq the Los Anqeles, California MSA, the

Lonq Beach, California MSA, and the Seattle, Washinqton MSA. If

the Commission determines that it is not possible to award SCI PCS

licenses in each of the three designated MSAs, SCI hereby selects

the Los Anqeles MSA a.an alternative choice. In the event the

Commi.sion doe. not adopt MSA. a. a PCS .ervice area definition,

SCI re.erve. the right to de.ignate an alternate service are.Cs)

where its Pioneer'. Preference .hall apply.

VIII. CONCWSION

SCI'. pioneering role in the developaent and verification of

proprietary PeS SaMA technology, in coabination with the pivotal

efforts of SCI, and it. predece••or. in interest, in the

development of other key PCS technical and adainistrative

component., renders SCI a pri.. candidate for award of a Pioneer'.

Preference in the Ca.ai••ion'. PeS licen.ing proceeding. For the

foregoing reason., SCI re.pectfully .ub.it. that the Ca.ai••ion

award SCI a Pioneer'. Preference in the PCS licen.ing proceeding.

in General Docket 110. 90-314. SCI provi.ionally reque.t. that upon

grant of SCI'. Pioneer'. Preference reque.t, the Coaai••ion

authorize SCI to con.truct and operate PCS .y.te.. .erving the Los

Angele., California MBA, the Long "ach,' California MBA, and the

Seattle, Washington MBA. If the Co.-is.ion deterain•• that it i.

not po••ible to award SCI PeS license. in each of the three
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designated MSAs, SCI hereby selects the Los Angeles MSA as an

alternative choice. In the event the Commission does not adopt

MSAs as a pes service area definition, SCI reserve. the right to

designate an alternate service area(s) where it. Pioneer's

Preference shall apply.

Re.pectfully .ub.itted,

SPATIAL COMMUNICATIONS, INC •

---='=IY~:~~X::dl4=L
Jero.e X. Bla.k
coleen M. Iqan

Guman, Xurti., Bla.k ,
Preedlaan, Chartered
1400 16th street, N.W.
Suite 500
•••hinqton, D.C. 20036
(202) 328-8200

Spatial Coaaunication., Inc.
1001 Fourth Avenue Plaza
Suite 3200
Seattle, wa.hinqton 98154
(206) 447-9205

..
~. .."

J.~J~ ..
J.Daniel Bariault
Pre.ident

By:

It. Attorney•

• alter H. Sonnenfeldt,
Policy con.ultant

May'4, 1992
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SECTION'. INTRODUCTION

1. Introduction

This document describes the application of a new technology to improving spe<:tral

efficiency and signal quality in Personal Communication Systems (PCSs). The technology

employs smart antennas to separate signals not only based on their frequency content, but

their spatial location as well. This Spatial Division ~tultiple .-\ccess (SD~tA) technology

is compatible with currently employed analog and digital signal modulation schemes

including Frequency-Division ~lultiple Access (FD~fA), Time-Division ~tultiple Access

(TOMA), and Code-Division ~lultiple Access (CDi\tA), and can be used to increase the

spectral efficiency (number of communication channels) and signal quality in all PCSs

employing such schemes without illc1'easing the amount of allocated frequency spectrum.

Many of the problems inherent in multi-user cellular-type wireless communication

systems are a consequence of the omnidirectional nature of transmission of RF signals.

While wide-area (omnidirectional) transmission IS essential in current systems since the

relative locations of the receivers and transmitters are not known, it pol/utes the elec

tromagnetic environment by radiating most of the total transmitted power in directions

other than toward the intended receiver. This leads dire<:tly to (cochannel) interference

problems which severely limit the overall system capacity and quality.

The fundamental concept involved in SD~L\ is exploitation of the spatial dimension

in a heretofore unthought of manner in wireless (mobile) communication networks. By

using more than one receiving antenna, i.e .. an array of simple antennas, and spo.tiGily

sampling the electromagnetic fields, it is possible to estimate the directions-of-arrival

(OOAs) of multiple cochannel signals and to .:.eparate the underlying source waveforms.

By using multiple transmit antennas, energy can then be selectively directed toward

ttie intended receivers without intel"fering with other users. and keepin~ RF pollution to

a minimum. Since multiple users are allowed to occupy the same (ftequency or code)

channel at the same time, spectral efficiency is greatly enhanced, and by spatially selec

tively transmitting RF energy, RF pollution and hence interference is greatly reduced.

This also increases spectral efficiency by increasing the capacity of each communication

link, a consequence of reducing the overall system noise/interference level. Furthermore,

SOMA's multiple receive antennas pro\'ide gain at the output of the SOMA processor,

gain which can be used to reduce the power of the transmitters at the other end of the

link, thus increasing the talk-time of portable mobile units. Though similar in structure

to phased-arrays, the signal processing performed in the SO),IAsystem is state-of-the-art

technology, the real-time implet11eutation of which has only l'ecently been made'feasibl4!

with the advent of high-speed special pmpose digital signal processing hardware.
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